Cyanobacterial photosynthesis in the oceans: the origins and significance of divergent light-harvesting strategies.
Prochlorococcus and Synechococcus are abundant unicellular cyanobacteria and major participants in global carbon cycles. Although they are closely related and often coexist in the same ocean habitat, they possess very different photosynthetic light-harvesting antennas. Whereas Synechococcus and the majority of cyanobacteria use phycobilisomes, Prochlorococcus has evolved to use a chlorophyll a(2)/b(2) light-harvesting complex. Here, we present a scenario to explain how the Prochlorococcus antenna might have evolved in an ancestral cyanobacterium in iron-limited oceans, resulting in the diversification of the Prochlorococcus and marine Synechococcus lineages from a common phycobilisome-containing ancestor. Differences in the absorption properties and cellular costs between chlorophyll a(2)/b(2) and phycobilisome antennas in extant Prochlorococcus and Synechococcus appear to play a role in differentiating their ecological niches in the ocean environment.